Species from the genus Gypsophila are known for their medicinal, industrial and decorative applications. G. trichotoma Wend. is an endangered plant species for the Bulgarian flora according to the Red Data Book. ∆ 7 -Sterols, which are unusual and rare in the plant kingdom, are present in the roots of this species. In previous studies different in vitro cultures were established from aerial parts of the species. The objective of this study was to explore the possibility for production of ∆ 7 -sterols from in vitro cultured roots of G. trichotoma. The root cultures were grown on six modified MS media and the quantity of sterols was analyzed. These findings will serve to solve the important matter of the role of nutrients on sterols biosynthesis. In vitro plant cultures were established on standard liquid MS-Li and modified MS-Li growth media (Table 1 ). An optimized HPLC method for determining the content of sterols was used.
Gypsophila trichotoma Wend. (Caryophyllaceae) is a perennial herbaceous plant. It is distributed in southeast Europe, southwest Asia, Kazakhstan, West Mongolia, Russia, and Turkmenistan. The plant is an endangered species for the Bulgarian flora according to the Red Data Book and protected by the Law of Biodiversity. Some G. trichotoma populations grow in the territory of the Kaliakra Reserve (Tyulenovo area) and are thus managed by the government. The plants grow on salt-rich, clay-type soils on the rock of the seacoast at around 50 m.a.s.l. The population of the taxon has decreased as a result of the reduction of its distribution. G. trichotoma has been proved to have high anti-inflammatory, antiviral, antibacterial, antioxidant, and hepatoprotective properties [1] . Phytochemical examination revealed the presence of triterpene saponins, flavonoids, sterols, triterpenes and volatiles [2] . The plant was introduced for in vitro cultivation at the Department of Pharmacognosy of the Faculty of Pharmacy in Sofia [3] .
Rare ∆ 7 -sterols ( Figure 1 ), previously isolated from the roots of the plant [4] , have been reported to possess antitumor activity. They also have a positive effect in cases of prostate hyperplasia [5] .
In vitro plant cultures were established on standard liquid MS-Li and modified MS-Li growth media (Table 1 ). An optimized HPLC method for determining the content of sterols was used.
Analysis of the data (Table 2) showed that NaCl had a positive effect on steroidal glycoside accumulation, while Mg 2+ and Ca
2+
had a beneficial effect on steroid synthesis. These findings could be assigned to the natural metabolism of the plant, which is naturally growing on salt-rich soils. Sodium chloride, Mg 2+ and Ca 2+ should be present in considerable concentration in order for ∆ 7 -sterols to be accumulated in the roots. The optimal culture media should contain these inorganic ingredients in the mentioned concentration.
In all of the tested samples stigmast-7-ene-3-ol (t R = 20.879 min) was detected. This fact could be assigned to its role as an initial precursor in the biosynthesis of the two other sterols -stigmast-7-ene-3-one and stigmast-7-ene-3-O-β-D-glucopyranoside. Further optimization of the concentration of inorganic components in the nutrient media is needed in order to gain maximal amount of these rare compounds. sterile water. After sterilization the seeds were germinated aseptically. Variations in culture media were prepared as MS medium was supplemented with phytohormones and additional quantities of inorganic salts. The germinated seeds were transferred into flasks (300 mL) containing solid Murashige and Skoog (MS) plant growth media [6] , and grown in an illuminated chamber (20 o C) to produce shoots. After 4 weeks the roots were well developed. They were aseptically cut from the plants and transferred into modified liquid MS-Li media with addition of 2-naphthylacetic acid (Table 1 ) and grown at 20 o C in the dark. The roots were aseptically sub-cultured every 15 days on fresh media, having the same composition. Standard and chemicals: Air-dried powdered roots (700 g) were exhaustively extracted with 80% methanol. After partial evaporation, the aqueous solution was extracted with CH 2 Cl 2 . The dichloromethane extract was further subjected to flashchromatography over silica gel to gain the sterols. These were purified via recrystallization. Structural assessment of the glycoside was carried out by acid hydrolysis, followed by TLC with authentic reference substances and for all sterols -MS and 1 H and 13 C NMR spectroscopic experiments were performed, as previously described in [4] .
Experimental
The organic solvents (HPLC-gradient grade) and all other reagents were provided by Merck (Germany).
